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Tidball: Where the River Runs

WHERE THE RIVER RUNS
Geographer channels research to understand how dredging
affects river health, water supplies

A Kansas State University researcher wants to clear the waters
when it comes to dredging.
To improve river health and maintain municipal water supplies,
Melinda Daniels, associate professor of geography, is monitoring
several in-channel sand dredging sites along the Kansas River. Inchannel dredging is the process of taking sand from the river bottom
and pumping it onto the riverbank to be processed and sold.
Daniels is studying water and sediment movement to determine
the effects of dredging on the Kansas River and its tributaries.
Because numerous cities receive water supplies from rivers, Daniels’
research on the environmental and economic effects of dredging can
apply to rivers nationwide.
“We are studying the specific processes operating in the river,”
Daniels said. “Much of the research on in-channel dredging has
been done in places like California, where the riverbeds are made
of gravel and cobbles. We have sand-bedded rivers in the Great
Plains and we don’t have specific studies to point to from other
sand-bedded systems. The basic principles of water and sediment
transport tell us that changes will occur faster because sand is
easier to remove and a river can erode it more quickly than gravel or
cobble.”
Daniels’ latest research is funded by the Kansas Water Resources
Institute at Kansas State University, which is sponsored by the U.S.
Geological Survey. Daniels and her research team are sharing their
valuable findings with state organizations and the U.S. Army Corps
of Engineers, which issues permits regulating the number and scale
of in-channel dredges on the Kansas River. Dredge holes in the river
have been measured as much as 12 meters deeper than the base
elevation of the riverbed, where the flow averages less than two
meters deep.
“The concern is that when you excavate a hole in a river channel,
it causes a chain reaction,” Daniels said. “The removed sediment
causes the riverbed to incise, or cut downward, so the bed of the
river lowers. The upstream edge of the dredge hole starts to move
upstream as a nickpoint. What we want to know is whether the
nickpoint stays really steep or if it diffuses over distance as it moves
upstream. We also want to know how fast it moves upstream.”
If the riverbed lowers too much, banks become unstable and
start failing. As the riverbed lowers so does the water level in the
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river and in the
linked floodplain
groundwater
system, leaving
floodplain
creeks, wetlands
and well fields
perched. Perched
waters can run
dry more often,
and perched well
fields need to be
dug deeper to
provide sufficient
water supply for
cities. Several large
Melinda Daniels is res
Kansas cities
earching the effects on
river
such as Manhattan,
beds caused by river
dredging.
Topeka and
Lawrence all get
water supplies from
well fields in the Kansas River floodplain. Other problems occur as
riverbeds lower. Bridges become unsafe and must be replaced. Land
loss occurs as banks erode and fall into the river. Costs associated
with reconstruction, land loss and riverbank stabilization can add up,
Daniels said.
“A lot of money is spent repairing bridges, installing bank
protection and doing other engineering work to the river,” Daniels said.
“Preventative measures may not stop the problem. If riverbeds continue
to incise, the engineered structures may continue to fail and need to
be replaced. These engineering works degrade the river in terms of its
ecosystem properties. The end result is that the river is transformed into
an expensive-to-maintain, engineered ditch with reduced fish, wildlife,
recreation and water supply ecosystem services.”
Daniels and her research team will continue performing field
measurements in the spring to understand how the dredge sites affect
the entire river network. Daniels also presented her research at the
Governor’s Conference on the Future of Water in Kansas, which took
place in October in Manhattan, Kan.
By Jennifer Tidball, Communications and Marketing
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Barrett Swenson, master’s student in geography, tows a research instrument called
an Acoustic Doppler Current Profiler (ADCP) behind a kayak in the Big Blue River. The
instrument is used to map the river bed and the return signal is relayed to another
device on shore.

Kansas Water Resources Institute
Research from Melinda Daniels, associate
professor of geography, is supported by the
Kansas Water Resources Institute at Kansas
State University.
The institute — funded by the U.S.
Geological Survey — develops and supports
research on high-priority water resource
problems and objectives, as identified
through the state water plan. The institute
also co-hosted the October 2012 Governor’s
Conference on the Future of Water in Kansas,
in Manhattan, Kan.
“The institute brings together people
across disciplines at Kansas State University
and brings researchers together from
universities across the state,” said Dan Devlin,
director. “The institute also connects our

research results and our researchers with
stakeholders in the state.”
Each year, the institute funds research at
universities and organizations across Kansas.
Two Kansas State University projects were
chosen for funding this year: Daniels’ research
and a collaborative project from Nathan
Nelson, associate professor of agronomy, and
Dan Sweeney, professor at the Southeast
Agricultural Research Center.
The collaborative project involves
evaluating phosphorus levels in runoff
water throughout the state. The researchers
are studying the accuracy of current tools,
evaluating best management practices for
reducing phosphorus and improving water
quality throughout Kansas.
By Jennifer Tidball, Communications and Marketing
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